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Abstract. Background/Aim: Non-melanoma skin cancer
(NMSC) is the most prevalent type of cancer in adults. Surgery
remains the golden-standard treatment for this disease. Mohs
micrographic surgery (MMS), a surgical technique, is based
on the three-dimensional histopathological examination of the
margin and surgical bed, layer by layer, in the excised tissue
allowing for the determination of the location of the residual
tumor, for its complete excision, with high cure rates and
preservation of the unaffected tissue. The aim of this study was
to present the epidemiological characteristics of the population
that was submitted to MMS, as well as, correlate these
characteristics with the characteristics of the tumor itself and
the surgical procedure. Patients and Methods: A retrospective
cross-sectional study was conducted over a 10-year period with
an analysis of patient medical records submitted for MMS at
the Department of Dermatology of the ABC School of
Medicine. Data were presented and evaluated by non-
parametric and parametric analyses, using absolute and
relative frequency values for the continuous variable, to which
a Chi-square test was applied for the verification of power with
a significance level of 5%. For the independent variables, the
Student’s t-test was used to compare means, with a confidence
interval (CI) ranging from 95 to 99%, and Friedman’s test was
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used to verify if there were significant differences in the
variables of interest. Results: Female patients accounted for
67% of all enrolled patients (n=335). The mean age was 67
years (SD+12.04; median=68; range=25-93 years). The
predominant skin phototype (Fitzpatrick's classification) was
phototype Il (n=228, 46%). All procedures were performed
under local anesthesia. Flap reconstruction was the most
predominant surgery type (n=17, 68%). The mean number of
MMS’s stages was 1.6 (range=1-8). There was a mean of 3.8
fragments of skin tissue (range=1-29) per stage. The mean
tumor size was 30 mm (92%). This was associated with female
sex (p=0.03), H-zone area (p<0.001), flap reconstruction
(p=0.004), tumor removal 7 to 12 months after diagnosis
(p<0.001) and non-recurrence tumors (p=0.02). Conclusion:
NMSCs were frequently observed in older women with skin
phototypes II/ll. Reconstruction of the primary defect was
feasible under local anesthesia, even in tumors with a marked
diameter, decreasing the morbidity of this surgery, providing
very satisfactory functional and aesthetic results, reduction
costs and ease of access to the surgical procedure.

Non-melanoma skin cancer (NMSC) is the most prevalent
type of cancer in adults (1, 2). NMSC refers to keratinocytic
carcinomas classified as basal cell carcinoma, squamous cell
carcinoma and Bowen’s disease (3). Surgery remains the
gold-standard treatment for this disease. Mohs micrographic
surgery (MMS) is replacing the excision and destruction of
NMSC in the head, neck, hands, feet and genitalia, due to its
advantage in providing high cure rates, preserving normal
tissue and optimizing the aesthetic aspects (4).

The objective of the study was to reveal the epidemiological
characteristics of the population that was submitted to MMS,
as well as, correlate these characteristics with the
characteristics of the tumor itself and the surgical procedure.
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Table 1. Histopathological types of basal cell carcinomas and squamous
cell carcinomas.

Histopathological subtype
in the database

WHO Histological
Classification

BCC

Superficial, multifocal BCC

Nodular BCC, solid and

nodule-cystic BCC

Micronodular BCC

Sclerodermiform or morpheaform BCC
Basosquamous BCC

Cystic, adenoid, infundibulocystic,
pigmented, mixed (of clear cells, signet
ring, granule cells, giant cells,
adamantinoid, neuroendocrine and
schwannoid differentiation) BCC

Nee

Bowen’s disease

BCC
Superficial BCC
Nodular BCC (solid)

Micronodular BCC
Infiltrative BCC
Basosquamous carcinoma
Other variants

SCC
Bowen’s disease
(carcinoma in situ)

WHO, World Health Organization; BCC, basal cell carcinoma; SCC,
squamous cell carcinoma.

Patients and Methods

A retrospective cross-sectional study was performed with an
analysis of patients’ medical records submitted for MMS at the
Dermatology Service of the ABC School of Medicine, Santo André,
Brazil, over a 10-year period, between May 2005 and May 2015.
The project was approved by the Research Ethics Committee of the
ABC School of Medicine (No. 58249916.0.0000.0082).

A total of 498 cases were selected out of 1,265 MMS cases. Data
such as sex, age, patient skin phototype (according to the Fitzpatrick's
classification), type of anesthesia, previous tumor evolution time until
surgery, presence of tumor recurrence, tumor topographic location,
intraoperative histological type, tumor size, surgical defect size,
number of fragments of skin tissue excised during MMS, number of
MMS’s stages required for complete surgical excision, and type of
reconstruction performed, were collected. All patients submitted to
MMS in the period declared above were included in the study.
Exclusion criteria were: (i) excision of skin tumors by techniques
other than MMS, (ii) MMS performed outside the study period, and
(iii) missing medical record data.

Data analysis. Regarding cancer location, we divided the cases into
three areas according to the parameters of The National
Comprehensive Cancer Network (5). H-zone - face (central face,
periorbital area, eyelids, eyebrows, nose, perilabial area, lip, chin,
pre- and post-auricular skin, temples, ears), genitals, hands and feet;
M-zone - cheeks, forehead, scalp, neck and pre-tibial region; L-zone
- Trunk and extremities (excluding pre-tibial, ankles, nail, hands and
feet).

The MMS stages and the number of fragments of skin tissue
excised during MMS were grouped into three categories: (i) <1, (ii)
2-4 and (iii) =5. Tumor evolution time was stratified into five
groups: (i) <6 months, (ii) 7-12 months, (iii) 13-24 months, (iv) 25-
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Figure 1. Relative frequency of non-melanoma skin cancer stratified by
sex and pre-surgical tumor size in millimeters (mm). *Chi-square test.

60 months, and (v) >60 months. For basal cell carcinoma (BCC)
and squamous cell carcinoma (SCC), data are presented using the
histological classification of the World Health Organization (WHO)
(6). In the case of mixed patterns, classification was performed in
consideration of the most aggressive pattern according to the
literature. Table I shows the histopathological classification adopted
in this study.

Statistics. The data were presented and evaluated by non-parametric
and parametric analyses, using absolute and relative frequency
values for the continuous variable, to which a Chi-square test was
applied for the verification of power with a significance level of 5%.
For the independent samples, the Student’s #-test was used to
compare means, with a confidence interval (CI) ranging from 95-
99%, and Friedman’s test was used to verify if there were
significant differences in the variables of interest. Software R
version 3.4 was used for the analysis. Figures were made use
GraphPad Prism 7.0%®.

Results

Female patients accounted for 67% of all enrolled patients
(n=335) and male patients for 33% (n=163). The mean age
of participants was 67 years (SDx12.04; median=68;
range=25-93 years). All procedures were performed under
local anesthesia. The predominant skin phototype
(Fitzpatrick’s classification) was phototype II (n=228, 46%),
followed by phototype III (n=177, 35%).

Regarding relapse, 95% (n=473) of cases did not show
clinical or anatomopathological evidence of occurrence prior
to MMS. In the context of recurrent tumors, 80% (n=20) of
patients were females, with more aggressive tumors
(basosquamous, infiltrative and micronodular BCC and SCC)
observed in 68% (n=17) of cases and a mean evolution time
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Figure 2. Absolute frequency of reconstruction types stratified by age
group. *Friedman’s test.

of 25-60 months (40%). Flap reconstruction was the most
predominant surgery type, accounting for 17 of cases (68%).
Overall, the mean number of MMS stages was 1.6 (range=1-
8), with a total of 823 stages across the 498 cases. There was
a total of 1,900 fragments of skin tissue in the samples, with
a mean of 3.8 fragments of skin tissue (range=1-29) per
stage. Most of the cases (99.1%) were resolved with up to
four MMS stages; 48.5% (n=242) of these were resolved
with one stage and 50.6% (n=252) with two to four stages.
Figures 1, 2, 3 and 4 show characteristics of tumors and
patients in this study. Table II shows the frequencies and
correlations between tumor size and variables such as sex, tumor
location, MMS stages, evolution, relapse and reconstruction.

Discussion

Healthcare is influenced by different patient characteristics,
such as sex, age, knowledge of disease prevention, and
presence of chronic disease (7). In our study, female
predominance was observed, and lesions with a size <30 mm
were the most commonly occurring in this group; a
significant association existed. This is in contrast to previous
studies in which men accounted for 59.6% and 58.6%,
respectively, of all the cases (8, 9). Thompson et al. reported
that sex had a significant impact on mental and physical
healthcare, indicating that women visited their doctors much
more frequently than men. Thus, the predominance of
women in our study is compatible with the attendance to
healthcare services reported by other authors (10-12).
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Figure 3. Non-melanoma skin cancer cases stratified by sex and
evolution time (in months) between lesion onset and surgical procedure.
*Student’s t-test.
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Figure 4. Frequency of non-melanoma skin cancer according to its
subtypes and affected body areas. BCC, Basal cell carcinoma; SCC,
squamous cell carcinoma; NMSC, non-melanoma skin cancer.

Consistent with our study, Cortes-Peralta ef al. also found
that the mean age of the patients was 64.3 years, while Wain
et al. reported a mean age of 63.4 years. Similarly to our
study, in a two-year study on modified Slow Mohs technique
(three-dimensional histology method, but with a conventional
analysis time on fixed tissue) by Wollina et al., all procedures
were performed under local anesthesia (13, 14). The
possibility of performing surgery, such as MMS, with a high
cure rate, under local anesthesia, constitutes a significant
advance in terms of the prevention of intra- and postoperative
complications in elderly patients, as observed in our studied
cohort, in which 57% of patients were aged 61-80 years, in
whom comorbidities occurred more frequently and the use of
multiple medications was also common.
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Table II. Relative frequency and association of demographic and tumor variables with non-melanoma skin cancer tumor size.

Variables Tumor size (mm) p-Value*
<30 >30 Total
n % n % n %
Gender
Male 141 28.3 22 4.4 163 32.7 0.003*
Female 317 63.6 18 3.6 335 67.2
Location
H zone 380 76.5 25 4.8 405 81.3 <0.001*
M zone 76 15.2 12 241 88 17.6
L zone 2 0.6 3 04 5 1
Reconstruction
Flap 223 447 19 3.8 242 48.5 0.004*
Primary 186 373 10 2 196 393
Graft 37 74 10 2 47 94
2nd round 12 24 1 0.2 13 2.6
Evolution (months)
<6 49 9.8 1 0.2 50 10 <0.001*
7-12 153 31 4 0.8 157 315
13-24 118 23.7 9 1.8 127 255
25-60 104 21 13 2.6 117 23.4
>60 34 6.8 12 24 46 9.2
Surgical phases
1 226 453 16 32 242 48.5 0.092%*
2-3
222 44.5 21 42 243 48.8
>4 10 2 3 0.6 13 2.6
Relapse
No 438 88 35 7 473 95 0.024*
Yes 20 4 5 1 25 5

*Chi-square test.

In the Northeast Brazil, Aracaju, the predominant skin
phototypes (Fitzpatrick's classification), were types II (41%)
and III (36%); these values are similar to those observed in
our cohort of patients from Southeast Brazil (15).
Differences in the BCC incidence rate illustrate the effect of
skin phototype on the disease’s geographical distribution and
incidence, worldwide. This theory is best supported by the
low rates observed in countries near the equatorial area, such
as Singapore, corroborated by only one case of BCC in our
case series belonging to phototype V (16).

Several tumor characteristics are associated with high
relapse rates, including location, histological subtype
(morpheaform, infiltrative, micronodular and basosquamous),
perineural and perivascular infiltration, lack of well-defined
clinical margins, and incompletely excised or recurrent
lesions (17). Our sample included almost all types of patients,
including non-recurrent NMSC patients, who showed a
significant association with lesion sizes up to 30 mm.

MMS enables the surgeon to map the location of all tissue
removed and microscopically examine the entire deep and
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lateral margins of a horizontally sectioned specimen (18).
This is useful for tumors located in the peripheral areas of
orifices, tumors with a high risk of relapse, and tumors that
are macroscopically indistinguishable border or of diffuse
type (15, 18), in addition to those with a micronodular and
infiltrative histopathologic type (10), which accounted for
46% of the BCCs excised in this study. In our study, there
was a strong association between tumors <30 mm in size that
were predominant in H zone, and the nodular, infiltrative or
micronodular histopathological patterns;

Contrary to our study, in which only 10% of the cases
were submitted to the procedure within the first 6 months
after NMSC diagnosis, the mean waiting time for MMS in
a study by Diehl er al. was 133 days (17). Changes in the
largest diameter had no correlation with the time until
surgery, suggesting that the growth of small BCCs may not
be linear (19). Diehl et al. identified 179 cases (63%) with
a diameter smaller than 1 cm at diagnosis, and no significant
association was observed between waiting times greater
than 1 year and surgical defect size. Our study provides



Weimann et al: Non-Melanoma Skin Cancers Submitted to Mohs Micrographic Surgery

evidence suggesting that the time between diagnosis and
MMS is influenced by female sex, with a predominance of
tumors up to 30 mm in size and an evolution time of 7-24
months (54%).

Reconstruction type is one of the factors that contributes
to patient self-esteem. In our study, flap-type reconstructions
were the most prevalent, especially for lesions up to 30 mm
in size, and this was statistically significant. In a study by
Catala et al., 58.4% of cases had reconstruction with local
flaps followed by 21.9% with primary suture (20).

There is no strong belief that tumor size alone predisposes
a patient to a higher number of MMS stages, and large well-
delimited tumors can be removed in one stage or a few
stages (21). Alam et al. analyzed 2,000 cases of MMS with
a mean of two stages, and 98.2% of the tumors were
resolved in up to four stages (22); these values are very close
to those observed in our study. They also identified that the
anatomical location influenced the number of stages
(p<0.001), with the highest number of MMS stages being
required for tumors in the nose and ear (22). There is no
correct number of stages in MMS for NMSC removal (2).
We found no significant association between the number of
MMS stages and tumor size, and these variables were,
therefore, independent and uncorrelated in this study.

This study has limitations, such as its retrospective nature
and its reflection of the experience of a regional service; The
therapeutic success obtained in our study encourages the
qualification of dermatologists in MMS performance to offer
better care to NMSC patients.

Conflicts of Interest

The Authors state that they have no conflicts of interest in regard
to this study.

Authors’ Contributions

Ellem Weimann: Concept and design of study or acquisition of data
or analysis and interpretation of data; drafting of the article or
revising it critically for important intellectual contente. Caroline
Branddo: Concept and design of study or acquisition of data or
analysis. Luiz Terzian: Final approval of the version to be published.
Francisco Paschoal: Final approval of the version to be published.
Carlos Machado Filho: Final approval of the version to be
published. Paulo Criado: Drafting the article or revising it critically
for important intellectual content and Final approval of the version
to be published.

References

1 Broetto J, Freitas JOG, Sperli AE, Soh SW, Richter CA and Toni
RA: Surgical treatment of basal and squamous cell carcinomas:
experience of the Plastic Surgery Services of Hospital Ipiranga.
Rev Bras Cir Plast 27: 527-530, 2012. DOI: 10.1590/S1983-
51752012000400009.

2 Sosa-Sesa IM, Gonzélez R, Mercado R, Ruiz H and Figueroa
LD: Mohs micrographic surgery: 10 year experience in Puerto
Rico. P R Health Sci J 33: 22-26, 2014. PMID: 24665605.

3 Paolino G, Donati M, Didona D, Mercuri SR and Cantisani C:
Histology of non-melanoma skin cancers: an update.
Biomedicines 5: E71, 2017. PMID: 29261131. DOI: 10.3390/
biomedicines5040071

4 Wang DM, Morgan FC, Besaw RJ and Schmults CD: An
ecological study of skin biopsies and skin cancer treatment
procedures in the United States Medicare population, 2000 to
2015.J Am Acad Dermatol 78: 47-53, 2018. PMID: 28947293.
DOI: 10.1016/j.jaad.2017.09.031

5 Bichakjian CK, Olencki T, Aasi SZ, Alam M, Andersen JS, Berg
D, Bowen GM, Cheney RT, Daniels GA, Glass LF, Grekin
RC, Grossman K, Higgins SA, Ho AL, Lewis KD, Lydiatt
DD, Nehal KS, Nghiem P, Olsen EA, Schmults CD, Sekulic
A, Shaha AR, Thorstad WL, Tuli M, Urist MM, Wang TS, Wong
SL, Zic JA, Hoffmann KG and Engh A: Basal cell skin cancer,
version 1.2016, NCCN clinical practice guidelines in oncology.
J Natl Compr Canc Netw [4(5): 574-597, 2016. PMID:
27160235. DOI: 10.6004/jncen.2016.0065

6 Leboit PE, Burg G, Weedon D and Sarasain A: World Health
Organization Classification of Tumors: Pathology and Genetics
of Skin Tumors. IARC Press: Lyon. Chapter /: 10, 2006.

7 Thompson AE, Anisimowicz Y, Miedema B, Hogg W, Wodchis
WP and Aubrey-Bassler K: The influence of gender and other
patient characteristics on health care-seeking behaviour: a
QUALICOPC study. BMC Fam Pract 17: 38, 2016. PMID:
27036116. DOI: 10.1186/s12875-016-0440-0

8 Baron EOI, Alvarez SJ and Montealegre GG: Analises
retrospectivo del carcinoma cutdneo tipo basocelular vy
escamocelular en Bogotd-Colombia: Epidemiologia, prevencion
y tratamento. Rev Fac Med 57: 40-47, 2009.

9 Raasch BA, Buettner PG and Garbe C: Basal cell carcinoma:
histological classification and body-site distribution. Br J
Dermatol 155: 401-407, 2006. PMID: 16882181. DOI: 10.1111/
j-1365-2133.2006.07234 .x

10 Cértes-Peralta EC, Garza-Rodriguez V, Vazquez-Martinez OT,
Gutiérrez-Villarreal IM and Ocampo-Candiani J: Cirurgia
Micrografica de Mohs: 27 afios de experiencia en el Noreste de
México. Cir Cir 85: 279-374, 2017. PMID: 27955856. DOI:
10.1016/j.circen.2017.08.006

11 Wain RA and Tehrani H: Reconstructive outcomes of Mohs
surgery compared with conventional excision: A 13-month
prospective study. J Plast Reconstr Aesthet Surg 68: 946-952,
2015. PMID: 25824196. DOI: 10.1016/j.bjps.2015.03.012

12 Pontes LT, Stelini RF, Cintra ML, Magalhaes RF, NF Velho PE and
Moraes AM: The importance of superficial basal cell carcinoma in
a retrospective study of 139 patients who underwent Mohs
micrographic surgery in a Brazilian university hospital. Clinics 70:
721-725,2015. PMID: 26602517. DOI: 10.6061/clinics/2015(11)01

13 Wollina U, Bennewitz A and Langner D: Basal cell carcinoma
of the outer nose: overview on surgical techniques and analysis
of 312 patients. J Cutan Aesthet Surg 7(3): 143-150, 2014.
PMID: 25538434. DOI: 10.4103/0974-2077.146660

14 Verbruggen C, Ricard AS, Cogrel O, Bondaz M and Carrier S:
Marges d’exérese des dermatofibrosarcomes cervico-faciaux par
technique de Slow-Mohs: étude clinique rétrospective sur 20 cas.
Ann Chir Plast Esthet 63(1): 47-53, 2018. PMID: 28755830.
DOI: 10.1016/j.anplas.2017.06.005

2111



in vivo 34: 2107-2112 (2020)

15 Chagas FS and Santana Silva Bd: Mohs micrography surgery: a
study of 83 cases. An Bras Dermatol 87: 228-234,2012. PMID:
22570026. DOI: 10.1590/50365-05962012000200006

16 Sng J, Koh D, Siong WC and Choo TB: Skin cancer trends
among Asians living in Singapore from 1968 to 2006. ] Am
Acad Dermatol 6/: 426-432, 2009. PMID: 19628302. DOI:
10.1016/j.jaad.2009.03.031

17 Diehl J, Choi YM, Liang LJ and Chiu M: Association between
Mohs surgery wait times and surgical defect size in patients with
squamous cell or basal cell carcinoma of the skin. Dermatol Surg
41: 768-774, 2015. PMID: 26050214. DOI: 10.1097/DSS.
0000000000000378

18 Korkolis DP, Liapakis IE and Vassilopoulos PP:
Dermatofibrosarcoma Protuberans: clinicopathological aspects
of na unsual cutaneous tumor. Anticancer Res 27(3B): 1631-
1634, 2007. PMID: 17595787.

19 Mulvaney PM, Higgins HW 2nd, Dufresne RG Jr, Cruz AP and
Lee KC: Basal cell carcinomas of the ear are more aggressive
than on other head and neck locations. J Am Acad Dermatol 70:
924-926, 2014. PMID: 24629996. DOI: 10.1016/jjaad.
2013.12.021

20 Catala A, Garces JR, Alegre M, Gich 1J and Puig L: Mohs
micrographic surgery for basal cell carcinomas: results of a
Spanish retrospective study and Kaplan-Meier survival analysis
of tumor recurrence. J Eur Acad Dermatol Venereol 28: 1363-
1369, 2014. PMID: 25383396. DOI: 10.1111/jdv.12293

2112

21 Kirkup ME and De Berker DA: Clinical measurement of
dimensions of basal cell carcinoma: effect of waiting for elective
surgery. Br J Dermatol /41: 876-879, 1999. PMID: 10583170.
DOI: 10.1046/j.1365-2133.1999.03111 .x

22 Alam M, Berg D, Bhatia A, Cohen JL, Hale EK, Herman AR,
Huang CC, Jiang SI, Kimyai-Asadi A, Lee KK, Levy
R, Rademaker AW, White LE and Yoo SS: Association between
number of stages in Mohs micrographic surgery and surgeon-,
patient-, and tumor-specific features: a cross-sectional study of
practice patterns of 20 early- and mid-career Mohs surgeons.
Dermatol Surg 36: 1915-1920, 2010. PMID: 21040123. DOI:
10.1111/§.1524-4725.2010.01758 x

Received March 23, 2020
Revised April 3, 2020
Accepted April 13, 2020



